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Fouth Dakatn Agrienttaral Experiment Stntian
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Secretary of Agriculture

AN APPLICATION REQUESTING A CERT![[CAIE ¢ :' RC"I'ECHDN POR AN ALLEGED DISTINCT VARIETY OF
: SEXUALLY REPRODUCED, OR TUBER I‘ROPA(‘ A’lE ;.PLANI' TH (AME AND DESCRIFTION OF WHICH ARE

AID Al LICANT(S) TOR THE TERM OF TWENTY

"FROM THE DATE OF THIS GRANT, SUB[EC’! TG B PAYME I THE REQUIRED FEES AND PERIODIC
NISHMENT OF VIABLE BASIC SEED OETHE, VAR]E"'I'Y“T‘IN A PUBLIEREPOSITORY AS PROVIDED BY LAW, THE
“TO EXCLUDE OTHERS FROM SELLING THEVARIETY, OR SFEERING TT FOR $ALE, OR REPRODUCING IT, OR
G I'F OR EXPORTING IT, OR CONDITIONING IT [~OR PROI’A(JA TGN, OR STOCKING IT FOR ANY OF THE

SE , OR USING TT IN PRODUCING A HYBRID OR DIFFERENT VARIETY THEREFROM, TO THE EXTENT,

TEE PLANT VARIETY PROTECTION ACT. IN THE UNITED STATES SEED. OF THIS VARIETY (1)

Y VARIETY NAME ONLY AS A CLASS OF CERTIFIED SEED AND (2} SHALL CONFORM TO THE

.RAT[ONS SPECIFIED BY THE OWNER OF THE RIGEITS. (84 STAT. 1542, AS AMENDED, 7 U.S.C. 2321
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Form Approved - OMB No, 0581-0055

{EPRODUCE LOCALLY. Include form number and date on all reproductions '

. \U.S. DEPARTMENT OF AGRICULTURE
- AGRICULTLH ING-SERVICE
* SCIENCE AND TECHNOLOGY - FLANT VARIETY PROTECTION OFFICE

! APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE |

(Instructions and infgrmation colfection burden statement on reverse)

The follawing statemants are mada in aﬁcom’ance with the Privacy Act of 1974 (5 U.S.C. 5523) and
the Paperwork Reduction Act (PRA) of 1995.

Appiication is required I order o a;etemﬁae i & plant vardely protection certificata is fo be issved
{7 U.5.C. 2421). Information is held confidental until certificate is Issued (7 U.S.C. 2426).

1. NARIE OF OWNER ' oLl . 2. TEMPORARY DESIGNATION OR 3. VARIETY NAME
.1 NA t : ) S - . . ERIMENTAL NAME
. South Dakota Agricultural Experiment Station EXPERT
‘ J o SDBY153

4, ADDRESS (S:reet and No., ar RE.D. Ne., City, State, and _er Code, and Country} 5. TELEPHONE (include area code)

| SOU}ghI ]Dalfg;a State University 605—688-4149 PYPO NUMBER

Ag Ha . g
Brockings, SD° 57007 8¢ PAX finclcte area code) ZESSESL"%
605-688-6065
7. IF THE QWNER NAMED IS_ NOT A "PERSON", GNE FORM OF 8. IF INCORPCRATED, GIiVE 9. DATE QF INCORPORATION
CORGANLZATION (corparation, partnership, assocation, ee) ) STATE OF INCORPORATION .
Agricuitural Experiment Station N/A N/A . 8 ?,-}-'ct&

. 10. NAME AND ADDRESS QF OWNER REPRESENTATIVE(S} TO SERVE IN THIS APPLICATION. {First person isted will receive all papers}

Dr. Amir Ibrahim, W. Wheat Breeder
Plant Science Department

NPB 244B, Box 2140-C, SDSU
Brookings, SD

Dr. Kevin Kephart, Director
SD Ag. Exp. Station, Box 2207
South Dakota State University
Brookings, SD 57007

==

"FILING AND EXAMINATION
FEES:
15 2450-00

57007 e 8-23-98

CERTIFICATION FELE.‘)

. 909-’
uiéf?w

11. TELEPHONE (Include area code)

- (605) 688-4453

12. FAX (Indluda area code)

(605) 688-4452

13. E-MAIL
Amir_Ibrahim@sdstate.edu

14. CROF KIND (Common Name)

Hard Red Winter Wheat

18, CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED (Follow instructions.on
© reverse) E

a [ exnibita Orgin and Breeding tistary of the Varity
b, Extibit B. Statement of Distinciness
e Exhibit C.. Objectiva Dascription of Varisty
Exhivit D. Additional Dascription of the Variety (Cptionss)

Exhibit E. Statement of the Basis of the Owner's Omeﬁhb

Woucher Sampla (2,500 viable untreated saads o, for tuber propagated varaties,
varification that lissue culturs will ba depasitied and malntained in an approved pubfic
rapasitory)

Filing and Examination Fea ($2,705), mada payable {0 "Treasurer of the Uinited
States” (Mail to the Plant Vaniety Protection Office) :

5 BEEs

19. DOES THE OWNER SPECIFY TH,AT SEED QF THIS VARIETY BE SOLD AS A CLASS OF
CERTIFIED SEED?  Ssze Sectian 83(a) of the Plant Varety Frotection Acl)

m YES (¥ “yas®, answer items 20
and 21 balow}

O nNof o "gato temz2)
20. DOES THE OWNER SPECIFY THAT SEED OF THIS [ ves A no
VARIETY BE LIMITED AS TO NUMBER OF CLASSES? ‘

I YES, WHICH CLASSES?  [[] FOUNDATION 7] REGISTERED (] GERTIFIED

BOES THE CWNER SPECIFY THAT THE CLASSES BE G m
LIMITED AS TO NUMBER OF GENERATIONS? YES NG

D FOUNDATION D REGISTERED |:I CERTIFIED

(!f additional expianation ixnecessary, please use the space indicated on tha revarses.)

21.

-

IF YES, SPECIFY THE
NUMBER 1,2, 3, efc.

2. HAS THE VARIETY (INCLUDING ANY HARVESTED MATERIAL) OR A HYBRID PRODUCED
FROM THIS VARIETY BEEN SOLD, DISPOSED OF, TRANSFERRED, OR USED IN THE U. S. OR
OTHER COUNTRIES?

o U.S.A.
™ Sept 1, 1997

IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISPOSITION, TRANSFER, OR USE
FOR EACH COUNTRY AND THE CIRCUMSTANCES, (Flsase use space indicated ort revarsa. )

NO

23. 1S THE VARIETY OR ANY COMPONENT GF THE VARIETY PROTECTED BY INTELLECTUAL
PROPERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT?

I:] YES m NGO

iF YES, GVE COUNTRY, DATE OF FILING OR ISSUANGE AND ASSIGNED
REFERENCE NUMBER. (Please use spaca incicated on reverse.)

ot

. The owners declara that a viabla sample of basic seed of the variety will ba fumistied with application and will be replenished upon request in accerdancs with such regulations as may be applicabls, or

for a tuter propagated variety a tissus cufture will be deposited in a public repository and maintained for the custion of the cartificate, . .
- The undersigned ownarts) is(are) the ewner of this sexually reproducad or tuber propagated plant variety, and believe(s) that the variety is naw, distinct, uniform, and stable as required in Section 42,
It tection Act.

_end is entitlad to pratection under tha provisions of Section 42 of the Plant Variety Pro

Owner(s} is{are) infarmed that faise representation hersin can leopardize protaction and rasult in panatties,

—— <
GNATURE OF OWN '
L P

SIGNATURE OF QWNER

ME {Flaass print o type) NAME (Preass print or typa)
Dr. Kevin Kephart

\PACITY OR TITLE - DATE CAPACITY OR TITLE DATE
Director, SD Ag. Exp. Statign 02/8/01

470 (2-39) dasignad by the Plant Varialy Protection Offica with Worderfact 8,04 Rapiaces STD-470 (6-08) which s 0030910,

{Sea mverse forinstructions and information coflection burden statement}

}



98603L%

EXHIBIT A
Crimson (SD89153)
Origin and Breeding History of the Variety

Crimson was selected as an Fs.¢ line from the cross ‘TAM-105°/*Winoka’ made in 1983. The
cross (coded X83229) was advanced to the F5 generation with a bulk breeding procedure.
The F; plants were grown in the greenhouse in Brookings, South Dakota in 1984 and
- advanced to the F generation without deliberate selection. The F; populations were grown in
“Brookings and Highmore, South Dakota and selections were made based on grain yield, test
weight, pedigree, disease resistance, maturity, plant height, and resistance to lodging. The F3
generation was grown in Brookings and Dakota Lakes Research Farm near Pierre, South
Dakota, and about 100 heads were picked from the most promising populations using the
same traits with which the F; bulks were advanced. The head rows were planted in Dakota
Lakes Research Farm near Pierre, South Dakota in 1988 and selection among these rows was
_ done based on maturity, pedigree, and resistance to lodging and diseases. Crimson was
identified as experimental line SD89153 in 1989. Crimson was then grown in the early yield
~ trial in Brookings, Selby, and Winner, South Dakota. Selection at this generation was based
on yield, test weight, disease resistance, and quality characteristics. The most promising
lines were advanced to the preliminary yield trial (5 locations) followed by the advanced
yield trial the following year (6 locations).

Crimson (SD89153) has been tested in advanced yield trials of the South Dakota Winter

Wheat Breeding Program since 1992, the South Dakota Crops Performance Testing (CPT)

_ Variety Trial since 1994 and the Northern Regional Performance Nursery (NRPN) from
©1994-1996. Crimson was also tested in the Wheat Quality Council Small-Scale Testing
program in 1996 and 1997. Breeder seed, produced in 1995-1996, originated from a

~ purification program in 1995-1996 (F;; generation) to remove off-types by roguing.
Foundation seed was produced in 1996-1997.

Crimson has been uniform and stable for all morphological characters (such as maturity and
plant height) during the past four generations of selfing and increase. A tall (10 cm taller)
bronze-chatfed variant was identified in the breeder seed at a frequency of approximately
0.06%. A tall (10 cm taller) white-chaffed variant was identified in breeder seed at a
frequency of 0.05%. A white-chaffed variant of similar plant height was identified in breeder
seed at a frequency of 0.2%. Up to 0.5% variant plants may be encountered in subsequent

-generations. '
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EXHIBITB
Crimson (SD89153)
Statement of Distinctness

Crimson is most similar to the hard red winter wheat cultivar 'Rose', but differs in the
following characteristics:

1) Mixograph Mix Time: Crimson has a shorter (2.7 £ 0.3 min; n=4) mixograph mix time
than Rose (3.3 + 0.2 min; n=4).

2} Grain Yield: Crimson has 2.1 LB/ACRE more grain yield than Rose, when recorded
directly from the combine (Table 1).

3) Test Weight: Crimson has 0.6 LB/Bu more test weight than Rose, when recorded
directly from the combine (Table 1).

4) Polyacrylamide Gel Electrophoresis (PAGE): Polyacrylamide Gel Electrophoresis
. shows that Crimson and Rose have distinctly different seed storage protein banding
patterns. (Photograph 1). The arrows on the photograph point to bands that are present
in Rose but missing in Crimson and vice versa,

The PVP office ran a database search to determine the novelty of Crimson and found
similarities with the variety ‘McGuire’. Polyacrylamide Gel Electrophoresis shows that
Crimson and McGuire have distinctly different seed storage protein banding patterns.
(Photograph 2). The arrows on the photograph point to bands that are present in Crimson but
missing in McGuire and vice versa. A urea Polyacrylamide Gel Electrophoresis also shows
that Crimson and McGuire have distinctly different seed storage protein banding patterns
(Photograph 3). The arrows on the photograph point to bands that are present in Crimson but
missing in McGuire and vice versa :

Davis, B. 1964. Disc clectrophoresis. II. Method and application to human serum protein.
Ann. New York Acad. Sci. 121:404-427.

Table 1.  South Dakota State University, Winter Wheat Breeding Trials Combined Over
Locations and Years. '

Grain Yield (bu/a) Test Weight (Ib/bu). Heading (days) Piant Height (inches)

94 95 96 97 94 |94 95 96 97 94 | o4 95 96 97 94- | 94 95 96 97  %-

97 ' 97 97 97
an an @ Gy @6 [ (d2) () & ¢ (36 | @ (3} (€] (3} ay [y & @ GCh
Crimson | 435 473 564 560 493 | 619 618 617 607 617 | 1600 166 1653 1656 1648 [ 277 361 343 356 334
Rose 411 453 559 521 4727 610 613 615 605 611 | 1601 1663 1660 1661 1651 | 282 361 352 351 337
Seward | 435 448 552 490 473 597 589 592 574 596 | 1619 1674 1710 1698 1674 | 316 388 372 396 366
CV% 174 175 126 50 166 (28 23 28 20 26 |10 07 14 11 1.0 |94 67 64 61 83
0.6

LSD{(.05 | 23 3.0 2.8 4.2 1.6 0.6 0.5 0.7 0.6 0.3 13 0.6 2.1 12 0.6 1.1 0.8 0.9 12

N.B.: Figures in parentheses indicate the number of locations that data was collected from.
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Photograph 1. Acid polyaerylamide gel electrophoresis (PAGE) of hard red winter
wheat cultivars Crimson, Rose, and Seward. The Acid PAGE was conducted by Dr.
Brent Turnipseed, Seed Testing Lab, Plant Science Department, South Dakota State
University.

B
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conducted by Dr. Brent Turnipseed, Seed Testing Lab, Plant Seience Department,

‘Photograph 2. Acid polyacrylamide gel electrophoresis (PAGE) of hard red winter
South Dakota State Un

wheat cultivars Crimson, McGuire, Rose, and Harding, The Acid PAGE was
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Photograph 3. Urea polyacerylamide gel electrophoresis (PAGE) of hard red winter
wheat cultivars Crimson, McGuire, Rose, and Harding. The Urea PAGE was
conducted by Ms. Mary Thompson, Seed Testing Lab, Plant Science Department, South
Dakota State University.




REPRODUCE LOCALLY. Include form number and date on all reproductions. Fure: Approved - OMB No, 0581-0055
Acconding to the Paperwork Reduction Act of 1995, xn zgency may not conduct oc spansor, and a person is nol mqu:.n.-.d [ n:spond 1 & collection of information uniess it displays & valid OMB control number, The valid OMB contol
number for this collection of information is (0581-0055). The time requx.red o mplu.: this information coll dw age 30 mi per response, inctuding the lime (or reviewing nstryctions, scarching existing dawm
spurces, gathering and mainizining whe data needed, and completing and seviewing the collection of information.

The U.S. D of Agri {USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin. gc.nd.::r religion, age, disability, political beliels, sexual orfentation, and marital o family
statos, (Mot al prahibited bases :Bpply wall pmgn.rns.) Fersons with disabilities who require alternative means for communication of program information (Braille, large print, audiotape, et} should contact the USDA's TARGET Ceater
&t 202-720-2600 (voice and TDD,

To file & complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326-W, Whitten Building, [4th and Independence Avenue, SW, Washington, DC 20250-9410 or calt {202) 720-5964 (voice and TDD). USDA s

" an equal ogportunity provider and employer.

U.S. DEPARTMENT OF AGRICULTURE _ EXHIBIT C
AGRICULTURAL MARKETING SERVICE (Wheat)
SCIENCE AND TECHNOLOGY

PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

OBJECTIVE DESCRIPTION OF VARIETY
WHEAT (Triticum spp.)

NAME OF APPLICANT(S) ' _ FOR OFFICIAL USE ONLY
South Dakota Agricultural Experiment Station PVPO NUMBER
ADDRESS (Steet and Na. r KD o, iy, Site, and Zip Cod) _ qe oo 3‘0%
South Dakot Stut Uni it VARIETY NAME
ou dkota State University- .
Ag Hall 129 - Crimson
Brookings, SD 57007 ' TEMPORARY OR EXPERIMENTAL DESIGNATION
SDRY1R3

PLEASE READ ALL INSTRUCTIONS CAREFULLY: Place the appropriate number that describes the varietal character of this variety in the boxes below.

Place 2 zero in the first-box (e.g. or ) when number is either 99 or less or 9 or less respectively. Data for quantitative plant characters should be based on
a minimurn of 100 plants. Comparative data should be determined from varieties entered in the same trial. Royal Horticultural Society or any recagnized color standard
may be used to determine plant colors; designate system used:

Please answer all questions for your variety; lack of response may delay progress of your application.

1. KIND:

1 I=Common ' 2=Durum 3=Club 4=0ther (SPECIFY):

‘2. VERNALIZATION:

5 1=Spring 2=Winter 3=Other (SPECIFY): '

3. COLEOPTILE ANTHOCYANIN;

1 I=Absent 2=Present

‘4. JUVENILE PLANT GROWTH:

1=Prostrate 2~=Semi-erect 3=Erect

5. PLANT COLOR (boot stage):

1 ’ 1= Yelow-Green 2 = Green 3 = Blue-Green

6. FLAG LEAF (boot stage):

1 1= Erect 2 = Recurved > 1 = Not Twisted 2 = Twisted
7. EAR EMERGENCE: o
C Roughrider
Number of Days Earlier Than ; *
02 . .
. Nekota *
E]z Number of Days Later Than : _
Paae 1 ol 4

- S&T-4T0-6 (2-99) desiened hv the Plant Varietv Protection Dffice with WardParfeet £ a2 Renlaces I MGS-A70-4 (A-R7} which je ahenlata
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3. ANTHER

COLOR:

1=Yellow

2= Purple

9. PLANT HEIGHT (from soil to top of head, excluding awns):

'1 5 cmt Taller Than Nekota *
cm Shorter Than Roughrider *
015 :
* Relative ta a PVPO-Approved Commercial Variety Grown in the Same 'i'ria]

10. STEM:

A. ANTHOCYANIN

1= Absent 2=Present

. D. INTERNODE (SPECIFY NUMBER)

1 1= Hollow 2=Semi-solid 3=Solid
1
B. WAXY BLOOM E. PEDUNCLE
2| 1=Absent . 2=Present 2 I=Absent 2=Present
13 c¢m Length
C. HAIRINESS (last internode of rachis)
1 1=Absent 2=Present
11. HEAD (at Maturity): -
A. DENSITY C. CURVATURE
2{ I=Lax 2=Middense ) 2 1 =Erect 2 = Inclined 3 =Recurved
3= Dense
. B. SHAPE D. AWNEDNESS
1 1 =Tapering 2= Strap ) 4 1= Awnless 1 = Apically Awnletted
3 =Clavate 4 = Other (SPECIFY): . 3=Awnletted 4=Awned
12. GLUMES (at Maturity):
" A. COLOR C. BEAK
3| 1=White 2=Tan 5| 1=Obtuse  2=Acute
; 3 =Act_lminate
3 = Other (SPECIFY) : Bronze
B. SHOULDER D. LENGTH
4 1=Wanting 2 =0Oblique 2 1 =Short 2 =Medium
3=Rounded 4 =Square 7 , {ca. 7mm)} {ca. 8mm)
5 = Elevated 6 = Apiculate 3 = Long (ca. 9mm)
S&T-470-6 (_2-99) designed by the_ Plant Variety Pmicction Office with WordPerfect 6.0a.. Replaces LMGS-470-6 (6—82)_, which is obsolete. s Page 2 ‘_’r ¢
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" 12. GLUMES (at Maturity) Continued:

E. WIDTH
1 1= Na'rrow {(ca.3mm) 2 = Medium (ca. 3.5mm)
3 =Wide (ca. 4mm)
13. SEED:

A. SHAPE C. BRUSH

E' 1 =Ovate | 2 =0val 3 = Elliptical 2 1=Shert 2=Medium §=Lcug

| ID 1 =Not Collared © 2=Collared

B. CHEEK D. CREASE

E' I=Rounded 2=Angular 1 | 1= Width 60% or less of Kernel

2 = Width 80% or less of Kernel

3 = Width Nearly as Wide as Kernel

II 1 = Depth 20% or less of Kernel
2 = Depth 35% or less of Kernel
3 = Depth 50% or less of Kernel

E. Color _ G. PHENOL REACTION (see instructions):
3 1=White 2= Amber 3=Red 1 = Ivory "~ 2=Fawn
4= OTHER (Specify) 3 =Light Brown 4 = Dark Brown
5 = Black
F. TEXTURE
1=Hard 2=Soft

1

" 14. DISEASE: {0=Not Teéted; 1=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerant)

PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED

3 Stem Rust (Puccinia graminis {. sp. tritici) 1 Leaf Rust (Puccinia recondita 1. sp. tritici)
al Stripe Rust (Puccinia ;s‘trig'fafmis) 0 Loose Smut (Usti!_tzga tritici)
|2 Tan Spot (Pyrenophora tritici-repentis) - 0 Flag Smut (Urocystis agropyri)
0 Halo Spot (Selenophoma donacis) R Common Bunt (Tilletia tritici or T. laevis)
0 Septqria nodorum (Glume Blotch) ‘ 0 Dwarf I_3unt { I;illetia controversa)
0 Septoria avenae (Speckled Leaf Disease) ' 0 Karnal Bunt (Tilletia indicaj
1 Seproria tritici (Speekled Leaf Blotch) 0 Powdery Mildew (Erysiphe graminis £. sp. tritici)
3 Scab (Fusarium spp.) _ "Snow Molds"

q

S&T-470-6 (2-99) designed by the Plant Varicty Protection Office with WordPerfect 6.02. Replaces LMGS-470-6 (6-82), which is obsolete. o . Page 3_01' 4
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4. Disease (Continued) (0=Not Tested;  1=Susceptible; 2<=Resistant; 3=Intermediate; 4=Toler_ant)

PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED

0 "Black Point" (Kernel Smudge) Commeon Root Rot (Fusarium, Cochliobolus and
' 4 Bipolaris spp.}
0 Barley Yellow Dwarf Virus (BYDV) ol Rhizoctonia Root Rot (Rhizoctonia solani)
0 Soilborne Mosaic Virus (SBMV) 7 0 Black Chaff (Xanthomonas campestris pv. transiucens) _
0 Wheat Yellow (Spindle Streak) Mosaic Virus 0 Bacterial Leaf Blight (Pseudomonas syringae pv.
_ : ) ' syringae) '
0 Wheat Streak Mosaic Virus (WSMV) Other (SPECIFY)
Jp— Other (SPECIFY) Other (SPECIFY)
Other (SPECIFY) Other (SPECIFY)
Other (SPECIFY) Other (SPECIFY)
15, INSECT: (0=Not Tested;  1=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerant)
PLEASE SPECIFY BIOTYPE (where needed)
1| Hessian Fly (Mayetiola destructor) \ Other {SPECIFY)
0 Stem Sawfly (Cephus spp.) | I: Other (SPECIFY)
a Cereal Leaf Beetle (Oulema melanopa) Other (SPECIFY)
:5] Russian Aphid (Diuraphis noxia Other (SPECIFY)
| Greenbug (Schiz&phis' graminum) ~ Other «(‘SPEC.IFY)
o Aphids Other (SPECIFY)

16. ADDITIONAL INFORMATION ON ANY ITEM ABOVE, OR GENERAL COMMENTS

10

T’age40f4 :

. S&T-470-6 (2-99) designed by the Plant Variety Protection Office with WordPerfect 6.0a. chlaccs‘LMGS-MO-& {6-82), which is obsolete.
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Exhibit D
Crimson (SD89153)
Additional Description of the Variety

The following additional descriptive information is presented:
1) Release notice of Crimson,

2) Table 1: Yield, test weight, heading, and plant height data of Crimson in the South
Dakota Crops Performance Testing (CPT) variety trial.

3) Table 2: Yield performance data of Crimson in the South Dakota Crops Performance
Testing (CPT) variety trial at individual locations.

4) Table 3. Test weight data of Crimson in the South Dakota Crops Performance Testing
- (CPT) variety trial.

5) Table 4: Agronomic and protein data of Cnmson in the South Dakota Crops Performance
Testing (CPT) variety trial.

' 6) Table 5: Milling and baking data of Cnmson in the South Dakota Crops Performance
Testing.
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SOUTH DAKOTA AGRICULTURAL EXPERIMENT STATION
SOUTH DAKOTA STATE UNIVERSITY
PLANT SCIENCE DEPARTMENT

Release of CRIMSON Hard Red Winter Wheat

‘Crimson’ hard red winter wheat was developed by the South Dakota Agricultural Experiment
Station and released to seed producers in the fall of 1997. Crimson is an awned, red-glumed, medium-late
maturity, standard height hard red winter wheat with good end-use quality characteristics and superior
yield performance in its maturity range. The name Crimson was chosen to highlight its red chaff color, a
trait in South Dakota most commonly associated with ‘Rose” winter wheat.

_ Crimson was selected (as an Fs-derived line in the Fg generation) from the cross
‘TAM-105°/*Winoka’, made in 1983 by Dr. Jeffrey Gellner. Current breeder seed originated from a
purification program in 1995-1996 to remove off-types by roguing; up to 1% white-chaffed variants have
been identified in breeder-seed production fields. Crimson was identified (as experimental line SD89153)
in 1989 and has been tested in the South Dakota Crops Performance Testing (CPT) Variety Trial since
1994 and the Northern Regional Performance Nursery from 1994-1996. In four years of statewide testing
in the South Dakota CPT (1994-1997; 32 environments), Crimson (52 bu/a) was higher yielding than
available varieties in its maturity range, including Rose (50 bu/a), Seward (49 bu/a), and Roughrider (46
bu/a). Over these same testing environments, Crimson (61.6 Ib/bu) exhibited very high and stable test
-weight characteristics with higher test weight than any other entry tested, including Rose (61.2 1b/bu),
' Roughrider (60.7 1b/bu), Arapahoe (59.5 Ib/bu), and Seward (58.8 1b/bu).

-In-addition to its high test weight, Crimson has above-average end-use quality characteristics.
.Composite milling and baking data (provided by the USDA-ARS Hard Winter Wheat Quality
‘Laboratory, Manhattan, KS) from the Northern Regional Performance Nursery (1994-1996) and the
‘South Dakota Advanced Yield Trial (1994-1996) identified Crimson as a wheat with medium-sized
kernels-with average kernel weight, average flour ash and flour extraction, and high kernel hardness

scores. Baking tests from these nurseries identified Crimson as a wheat with high flour protein, high
water absorption with average mixing time, average mixing tolerance, and good loaf volume. Crumb
- grain characteristics from experimental and commercial baking tests have been rated as good.

In South Dakota, Crimson is a medium-late maturity wheat, heading 5 days earlier than Seward, 1

days earlier than Roughrider, similar to Rose, 1 day later than Arapahoe, and 4 days later than Nekota.

" Plant height of Crimson is medium-tall, 3 inches shorter than Seward, 2 inches shorter than Roughrider,
similar to Rose, 2 inches taller than Arapahoe, and 5 inches taller than Nekota. Crimson is moderately

. resistant to prevalent races of the stem rust pathogen (data provided by USDA-ARS Cereal Rust
Laboratory, St. Paul, MN and the South Dakota State University Small Grains Pathology Program), and

is susceptible to leaf rust. Crimson is resistant in greenhouse seedling screening tests with South Dakota
isolates of the Septoria leaf blotch pathogen and has shown good leaf spotting scores in field nurseries.
Greenhouse seedlings screening with South Dakota isolates of wheat streak mosaic virus suggest a
moderate level of resistance. Crimson is susceptible to the Great Plains Biotype of Hessian Fly (data
provided by USDA-ARS Plant Science and Entomology Research Unit, Manhattan, KS). The coleoptile
length of SD89153 is very long (98% of Scout 66) and the straw strength is good (slightly better than
Rose). Available data suggest that the winterhardiness of Crimson is good.

The South Dakota Foundation Seed Division (Plant Science Department, South Dakota State
University, Brookings, SD 57007) had foundation seed of Crimson available to qualified seed producers
for planting in fall 1997. The seed classes will be breeder, foundation, registered, and certified. Crimson
will be submitted for registration and plant variety protection under P.L. 910577 with the certification

option.
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TABLE 3 N
| T 9800368
Test Weight Averages, 1993-1997

1993 1994 1995 1996 1997 94-97 AVG 93-97 AVG

ID (LOCS) (14) (9) (10) (8) {5) {32) (46)
$D89153 62.4 61.8 61.7 60.6 61.6 61.6
Rose 59.1 61.7 61.3 61.4 60.5 61.2 60.8
SD89119 59.3 61.9 61.1 61.0 60.0 61.0 60.7
- Roughrider 59.4 61.2 60.4 61.6 59.4 60.7 60.4
Nekota : 60.0 61.2 61.0 60.5 59.1 60.4 60.3
Scout 66 58.0 61.6 61.0 60.5 59.7 60.7 60.2
Dawn 58.3 61.2 60.2 59.8 59.1 60.1 59.7
Arapahoe 58.0 60.4 59.7 59.6 58.3 59.5 59.2
Siouxtand 56.9 60.4 59.6 60.2 58.7 59.7 59.2
Vista 57.8 60.3 59.8 58.6 58.2 59.2 589
Seward 58.4 59.7 58.9 59.2  57.4 58.8 58.7
Alliance 57.6 59.8 59.7 58.9 56.9 58.8 58.5
" Niobrara : 59.4 59.2 58.4 57.1 58.5 58.5

- TAM 107 57.2 59.9 59.7 58.6 56.6 58.7 58.4

v



TABLE 4 | . 9800368

..Heading, plant height, lodging, coleoptile length, leaf spot score, and protein data for selected entries
in the South Dakota Crops Performance Testing (CPT) Variety Trial.

Heading Height Lodging Coleoptile Leaf Spot Protein Protein Protein Protein  Protein
Name {days) (inches) (score) (% Scout66) . (score) 1993 1994 1995 1996 Average

Seward 171 42 2.5 86 33 120 120 iL.5 125 12.0
Roughrider 167 41 53 106 1.5 125 134 3.0 138 13.2
"Rose 166 39 33 103 1.8 126 13.0 12.2 13.6 12.9
SD89153 165 39 3.0 98 13 — 134 125 136 i3.2
SDR9119 165 38 5.0 94 2.8 125 132 126 143 13.2
Arapahoe 165 37 55 69 38 11.9 129 120 126 124
Siouxland 164 40 2.5 76 2.5 11.5 130 124 133 12.6
Nekota 162 34 1.8 74 2.5 122 128 124 132 12.7
Alliance 161 34 3.5 64 4.5 120 120 108  11.7 11.6

TAM 107 160 31 1.3 80 4.0 11.7 12.6 11.5 2.8 12.2
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REPRODUCE LOCALLY. . /neluda form number.and date on all reproductions. FORM APPROVED - OMB NO, 0581-0055 EXPIRES; 12.31
U8, DEPARTMENT OF AGRICULTURE The following statements are made In accordance with the Privacy Act
. AGRICULTURAL MARKETING éERVK:E ‘11874 (5 U.8.C. 552a) and tha Paperwork Reduction Act (PRA} of 1395 .
SCIENCE AND TECHNOLOGY DIVISION - PLANT VARIETY PROTECTION OFFICE _ _
EXHI BITE Application is required in order to determine if a plant varlety protect
. certificate is to be ksued {7 U.5.C. 242 1. Information is held-confiden:
STATEMENT OF THE BASIS OF OWN ERSHIP . unti certificate is ksued {7 U.S.C, 2426,

2. TEMPORARY DESIGNATION 3. VARIETY NAME
OR EXPERIMENTAL NUMBER

1. NAME OF APPLICANTIS!

South Dakota Agricu1tUraI,Experiment Station $D89153 Crimson

.. City, State, end ZIP Code, snd Countryl] 5. TELEPHONE (include area code) 6. FAX (includs ares code}

South Dakota State University 605-688-4149 605-688-6065
Ag Hall 129 ' 7. PVPO NUMBER .
Brookings, SD 57007 | 4800368

8. Doses the applicant own all rights to the variety?- Mark an *X" in appropriate block. If no, pleasa explain. m YES D NO

4. ADDRESS {Street and No., er R.F.D. No.

9. s the applicant (individual ar company} a U.5. national or U.5. based company? )
if no, give name af country @YES DNO

10. Is the applicant the original breeder? if no, plaase answaer the following: BYES D NO

a. if originaf rights to variety were owned by individual{s}:
Is (arel the original breeder(s) a U.5. national(s)? If no, give name of country

[ lves  [Ino

b. {f original rights to variety were owned by a company:
Is the origina! breedar(s) U.S. based company? If no, give name of country

11. Additional explantion on ownership fIf needed, use reverse for extra spacel:

PLEASE NOTE:

t. If the rights to the variaty are owned by the original breeder, that person rmust be a U.S. national, national of 5 UPOV member country, or national

of a country which affords similar protection to nationals of the U.S. for the same genus and species,

2. If the rights 10 the variety are owned by the company which employed the original breeder(s), the company must be U.S. based, owned by
nationals of a UPOV member country, or owned by naticnals of a country which affords simiiar protection to nationals of the U.S. for the same

genus and spacies. B
3. If the applicant is an owner who is nat the criginal breeder, both the original breeder and the applicant must meet one of the above criteria.

" The original breeder may be the individual or company whao directed final breeding. See Section 41(al(2} of the Plant Variety Protection Act for

definition.

this coflection of information, including

suggesuons for roducing this burden, 1o Department of Agricuiture, Clearsnce Officer, QIRAM, AG Box 7630, Jormie L \Whitren Building. Washington, D.C. 20250, \Ahen repiying, refer to OMB No,

Undar the PRA of 7 P85, no parsons are reguired o respond (o & collection of information unkss it Sisplavs a valid QME controf number.

The 1.5 Dceam—ncn{ of Agriculture (USDA} prohibics dSCmINation in jts programs on the basis of roce. color, national arigin, sex, religion, age, isability, political beliefs, and madital or familial status.
fNat 2l prohibited bases EPBIY 10 all programsi. Persons with disabilities who require alternative means for communication of pragram infonmation (brodic, lsrge pAnt, audiotsps, elc.] should contsct the
USDA Office of Communications ar (202) FIO-2781.

. V - - i I
To fik 5 complaint, weite the Secretary of Agrculture, (1.5, Department of Agrcufture, Washington, £3.C. 20250, or calt f202) 720-7327 tvoice) or (2021 720-1127 (TODL USDA is an cqus
employmenr CPpOTUNilY employer,

STD-470-E {03-96) N ' . 18




